We have developed a 36-inch surface-conduction electron-emitter display (SED) 
Introduction
We proposed a 10-inch surface-conduction electron-emitter display (SED), consisting of surface conduction electron emitter (SCE) cathode plate and anode plate with CRT phosphor materials in 1997 [1] . Since the SED has the potential for high image quality with a simple device structure, it may be suitable for large-sized FPDs.
We have now developed a 36-inch surface-conduction electronemitter display (SED) which uses a production process for largeformat displays. The main features of the prototype such as luminance, contrast ratio and response time have achieved good performances comparable to those of CRTs.
Structure of SED
The SED has a simple device structure as shown in Figure 1 , consisting of SCE cathodes on a glass plate and a high-voltage anode plate. Ink-jet printing is used to deposit a thin palladium oxide film on the cathode plate. Electron emission portions are formed by applying voltage to the thin palladium oxide film placed between two electrodes. The anode plate has a stripepatterned phosphor screen with color filter layer covered with a metal backing film. The SCE cathode plate consists of a simple matrix-wire structure, so the SED is driven by line sequential scanning, as shown in Figure 2 . The scanning circuit generates the scan signal, the amplitude of which is Vscan, and the signal modulation circuit generates a pulse width modulation signal which is synchronized with the scan signal. 
3.
A Large-screen SED
A 36-inch Prototype
To demonstrate a large-screen SED, we developed a 36-inch diagonal SED prototype with 1280 (H)×3 (R/G/B)×768 (V) pixels consisting of cathode plate, anode plate and thin spacers, which allow the panel vacuum structure to be sustained under atmospheric pressure. Thin spacers are placed on the printed wires to avoid disturbing the electron paths. The cathode plate and anode plate are sealed by frit glass and a low melting point metal.
The thickness of the panel was 7.3 mm, which is the sum of 2.8 mm (cathode plate), 2.8 mm (anode plate) and 1.7 mm (vacuum spacing). The panel weight is 7.8 kg. The anode plate has a stripepatterned P-22 (R/G/B) phosphor screen with color filter layer covered with a metal backing film.
The SCE cathode plate is made as follows. The simple matrix wires are fabricated by the printing method, and a thin palladium oxide film is deposited by ink-jet printing. After electron emission portions are formed, thin spacers are placed on the printed wires. An illustration of the SCE cathode plate is shown in Figure 3 . 
Contrast Design
SCE shows non-linear Ie-Vf characteristic. Therefore, it is possible to drive each pixel selectively with a simple matrix connection without active devices. Ie -Vf characteristic and Luminance -Vf characteristic are shown in Figure 4 . By setting an appropriate driving voltage, SED can achieve a large luminance contrast ratio. In the prototype, panel luminance is 400 cd/m 2 with a signal voltage of 18.9 V and is 0.04 cd/m 2 with a scanning voltage of 10.3V. A high luminance contrast ratio of 10,000: 1 is obtained. Each pixel comprises stripe-patterned R/G/B phosphors and the pixel size is 205×615μ m. The octagonal opening is the color filter and phosphor beneath the color filter. The outside area of the opening is black matrix, which reduces the reflection of ambient light. Assuming that total diffuse reflectance is the same, the luminance increases 50% with the combination of color filter and phosphor, in comparison with the combination of a neutral density filter and phosphor. In the prototype panel, the ratio of the opening is 31%, and a diffuse reflectance is 6.3% Figure 6 shows the response time characteristic of the SED where Va = 10 kV, Pw = 8.7μ s, and Ie = 3μ A. The 1/10 luminance decay time is shorter than 1 millisecond. The response characteristic of the SED is limited by the phosphor, so a high response speed is accomplished by the SED.
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Characteristics
The specifications of the prototype are shown in Table 1 , and an HD picture on the prototype is shown in Figure 7 . The main features of the prototype panel such as luminance, contrast, response time and so on have achieved sufficient performance for application to TV. 
Conclusion
We have developed a 36-inch surface-conduction electron-emitter display (SED). The main features of the prototype such as luminance, contrast ratio and response time have achieved sufficient performance for application to TV. The SED provides high image quality comparable to that of CRTs.
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